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@ A multiple access system for a communication 
network In which a master station (M) is connected 
to a plurality of sub-stations (81 to Sn) via transmis- 
sion lines. Each of the sub-stations (SI to Sn) con- 
sists of a data buffer (1) that stores data (DATA-TE) 
to be transmitted and a request information produc- 
ing unit (2) . that sends a transmission request in- 
formation (REQ) Including reserved information 
found based on data quantity (IN) stored in the data 
buffer to the master station (M). The master station 
(M) makes a time table (3) of data transmission 
reservation time based on reservation information 
included in the transmission request information 
from the sub-stations, and comprises a control unit 
(5) that gives data transmission right by sending 
data transmission permission signal (TEND) to the 
sub-stations according to data transmission reserva- 



tion time of the time table. 
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TECHNICAL FIELD 

The present invention generally relates to mul- 
tiple access systems for communication networks, 
and more particularly to a multiple access system 5 
for a line of a communication network such as a 
LAN {local area network) and an ISDN (integrated 
services digital network) in which a main station is 
coupled to a plurality of sub stations. 

BACKGROUND ART 

Presently, a broadband ISDN, a broadband 
LAN and the like are expected as communication 
networks of the next generation which provide a 
broadband service such as image communication 
and high-speed data communication. In such a 
broadband service, the needs of the service are 
uncertain. Hence, an ATM (asynchronous transfer 
mode) has been proposed to transfer packets 
(cells) of fixed length at a high speed, in order to 
uniformly and efficiently transfer and switch the 
various kinds of services related Xp audio, video 
and data. The cell in this case is transferred in a 
burst form only when an information transfer re- 
quest is generated, thereby enabling a communica- 
tion which Is not dependent on the speed. In addi- 
tion, when multiplexing the data in units of cialls as 
in the ATM, the competitive access becomes a 
problem because a plurality of sub stations within 
the communication network make access to a line. 

For the above described reasons, there is a 
demand for a simple multiple access system which 
is efficient and does not intrbduce the competitive 
access. 

One example of the conventional multiple ac- 
cess system is the request assign system em- 
ployed in the LAN or the like. According to this 
request assign system, the sub station which has a 
transmission request makes the transmission re- 
quest by adding a request flag on an up-line. The 
main station detects the request flags of ail the sub 
stations, and assigns the authority to transmit ac- 
cording to a predetermined rule (for example, in 
the sequence in which the requests are detected). 
Information related to the authority to transmit is 
notified by a transmission enable flag on a down- 
line, and the sub station transmits data according 
to the content of this flag. 

FIG.1 shows an example of a data format in 
such a conventional system, FIG.2 shows an exam- 
ple of a construction of the sub station, and FIG.3 
shows an example of the construction of the main 
station. 

First, as shown in FIG.1 (B), request information 
REQ made up of bit regions R1 through Rn re- 
spectively corresponding to n terminals is added to 
an up-line data, and data transmission enable in- 
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"formation AVA is added to a down-line data as 
shown in FIG.1 (A). In addition, DL indicates a be- 
ginning of the data format 

When such a data format is used and a trans- 
mission data DATA-TE amounting to a predeter- 
mined transmission unit is stored in a data buffer 
11 of the sub station shown in FIG.2, a request flag 
REQ becomes "1". A multiplexer part MUX multi- 
plexes the request flag REQ to the transmission 
10 data DATA-TE and transmits it to the main station. 

In this case, the request flag REQ is provided 
for each sub station, and a sub station i, for exam- 
ple, uses a request flag Ri as shown in FIG.1 (B). 
At the main station, a demultiplexer part DMUX 
15 demultiplexes the request flags REQ from all of the 
sub stations as shown in FIG.3. and a sub station 
number of the request flag REQ which is "1" is 
stored in a memory 12. The sub station numbers 
stored In the memory 12 are read as as the data 
20 trarvsmission enable Information AVA according to 
a predetermined rule (for example, in the sequence 
with which the numbers are stored), and is trans- 
mitted to the sub station by multiplexing It on the 
down-line in a multiplexer part MUX. 
25 In the sub station shown in FIG.2. the data 

transmission enable information AVA which is de- 
multiplexed in a demultiplexer DMUX is read, and if 
this information AVA matches Its own sub station 
number, the data buffer 1 1 is opened to transmit 
30 the Information AVA to the main station by mul- 
tiplexing it on the up-line in the multiplexer part 
MUX. 

By canning out the above described operation, 
the competitive access of the line from the plurality 
35 of sub stations is eliminated. 

According to the conventional request assign 
system described above, there is a waiting time 
from a time when the data amounting to the pre- 
determined transmission unit is stored in the data 
40 buffer 1 1 and the transmission request information 
is transmitted to a time when the authority to 
transmit data is assigned by the main station. Such 
a delay time becomes a problem in CBR (constant 
bit rate) services such as audio and video services. 

45 ^ 

DISCLOSURE OF THE INVENTION 

The object of the present invention is to pro- 
vide a novel and useful multiple access system for 
50 communication network in which the above de- 
scribed problems are overcome. 

Another and more specific object of the 
present invention is to provide a multiple access 
system for a communication network in which a 
55 main station is coupled to a plurality of sub stations 
via lines, where each sub station has a data buffer 
for storing data to be transmitted and a request 
information forming part for transmitting to the main 
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station transmission request information including 
reservation information which is obtained based on 
the data quantity stored within the data buffer, and 
the main station has a control part for forming a 
time table of data transmission reservation times 5 
based on the reservation information included in 
the transmission request information from each of 
the sub stations and for assigning the authority to . 
transmit data by sending a data transmission en- 
able signal to each of the sub stations depending io 
on the data transmission reservation times in the 
time table. According to the present invention, it is 
possible to reduce the time from a time when the 
data is stored in the data buffer to a time when the 
authority to transmit data is obtained. 75 

Other objects and further features of the 
present invention will be apparent from the follow- 
ing detailed description when read in conjunction 
witti tiie accompanyirig drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

RG,1 Is a diagram for e>qDlaining a data fomnat 
in a conventional request assign system; 
FIG .2 is a block diagram showing tiie construc- 
tion of a sub station in the conventional system; 25 
RG.3 is: a block diagram showing tiie construc- 
tion of a main station m the conventional sys- 
tem; 

RG.4 is a diagram showing a . data format for 
explaining the prindple of the present invention; 30 
RG.5 is a bkjck diagram for explaining the prin- 
ciple of the present invention; 
RQ.6 is a diagram for explaining a transmission 
reservation time; 

RG.7 is a diagram for explaining a data format 35 
in a first embodiment of the present Invention; 
RG.8 is a block diagram showing the construc- 
tion of a sub station in tiie first embodiment; 
RG.9 is a block diagram showing the construc- 
tion of a main station in the first embodiment; 4o 
RG.10 is a flow chart showing an embodiment . 
of the operation of a request information forming 
part of the first embodiment; 
RG.11 is a flow chart showing an embodiment 
of the operation of a control part of the first 45 
embodiment; 

RG.12 is a time chart for explaining an example 
of the operation of the first embodiment; 
FIG,13 is a diagram showing a state of a time 
table at times shown in RG.12; so 
FIQ.14 is a diagram for explaining a data format 
in a second .embodiment of the present inven- 
tion; 

RG.1 5 is a block diagram showing the construc- 
tion of a sub station in the second embodiment; 55 
RG.1 6 is a block diagram showing the construc- 
tion of a main station in the second embodi- 
ment; 



FIG.17 is a time chart for explaining an example 
of the operation of a fifth embodiment of the 
present invention; 

FIG.18 is a diagram showing a state of a time 
table at times shown in FIG.17; 
FIG.19 is a time chart for explaining an exarhple 
of the operation of a sixth embodiment of the 
present invention; 

FIG.20 is a diagram showing a state of a time 
table at times shown in FIG.19; - 
FIG.21 is a time chart for explaining an example 
of the operation of a seventh embodiment of the 
present invention; 

FIG.22 is. a diagram showing a state of a time 
table at times shown in FIQ.21; 
FIG.23 is a time chart for explaining an example 
of the operation of an eighth emlDodiment of the 
present invention; 

F1G.24 is a diagram showing a state of a time 
table at times shown in FIG.23; 
FIG.25 is a diagram for explaining a data fonmat 
in a ninth embodiment of the present invention; 
FIG26 is a time chart for explaining an example 
of the operation of tiie ninth embodiment; 
FIG.27 is a diagrsim showing a state of a time 
table at times shown in FIG.26; 
FIG.28 is a diagram for explaining a data format 
in a tenth embodiment of the present invention; 
RG.29 is a time chart for explaining an example 
of the operation of the tenth embodiment; 
RG.30 is a diagram showing a state of a time 
table at times shown in FIQ.29; 
RG.31 is a diagrann for explaining a data format 
in an eleventh embodiment of the present inven- 
tion; 

RQ.32 is a time chart for explaining an exampla 
of the operation of the eleventh embodiment; 
RG.33 is a diagram showing a state of a time 
table at times shown in FIG.32; 
RG.34 is a diagram for explaining a data format 
in a twelfth embodiment of the present inven- 
tion; 

FIG.35 is a time chart for explaining an example 
of the operation of the twelftii embodiment; 
FIG.36 is a diagram showing a state of a time 
table at times shown in FIG.35; 
RG.37 is a time chart for explaining an example 
of the operation of a thirteenth embodiment of 
the present invention; 

RG.38 is a diagram showing a state of a time 

table at times shown in FIG.37; 

RG.39 is a time chart for explaining an example 

of the operation of a fourteenth embodiment oi 

the present invention; and 

RG.40 is a diagram showing a state of a time 

table at times shown in FIG.39. 
BEST MODE OF CARRYING OUT THE INVEN- 
TION 
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FIGS.4 and 5 are diagrams for explaining the 
principle oi the present invention. In a data format 
shown in FIG.4, a bit region indicating a time when 
the authority to transmit is to be obtained is pro- 
vided as request information on an up-line as 
shown in FIG.4(A), and a data transmission enable 
signal for enabling this authority to transmit is pro- 
vided on a down-line as shown in FIG.4(B). 

And, as shown in RG.5, sub stations S1 
through Sn calculate in a request information for- 
ming part 2 a time in which data amounting to a 
predetermined transmission unit is stored based on 
a data quantity stored within a data buffer 1. This 
calculated time is included in the request informa- 
tion as a reservation time together with a sub 
station number and is transmitted to a main station 
M on an up-Iine. FIG,6 is a dijagram for explaining a 
transmission reservation time. 

At the main station M. requests are written into 
a time table 3 depending on the reservation time 
information included in the request infomnation. 
When the reservation time written in the time table 
3 comes, the main station M sends a data trans- 
mission enable signal to a sub station with a cor- 
responding number via a down-line. Accordingly, 
the sub station outputs the data from the data 
buffer 1. 

In addition, in the present invention, as in- 
dicated by a broken line;, the main station M has a 
table 4 for request transmission enable, and the 
request information may be transmitted from the 
sub station depending on the table 4. 

According to the present invention, it is possi- 
ble to reserve the time of the data transmission by 
transmitting the reservation time information as the 
request information. Since the data transmission is 
enabled and the data is transmitted as soon as the 
preparations for the data transmission are made, it 
is possible to reduce the data transmission delay. 

In this case, it is possible to transmit as the 
request information the number of transmission 
units corresponding to a period from a time when 
the request information is generated to a the res- 
ervation time, in place of the reservation time. In 
addition, it is possible to transmit the data speed 
and the available data space within the data buffer 
1 of the sub station, calculate in the main station 
the reservation time when the data within the data 
buffer 1 amounting to a transmission unit will be 
stored based on the data speed and the available 
data space, and assign the authority to transmit at 
the calculated reservation time. 

Furthermore, it is possible to transmit front the 
sub station additional priority information as the 
request information, and assign the authority to 
transmit depending on the priority infomnation when 
the request information complete at the main sta- 
tion. 



V FIG.7 shows a data format, FIG.8 shows the 
construction of . the sub station, and FIG.9 shows 
the construction of the main station in a first enri- 
bodiment of the multiple access system for com- 
5 munication network according to the present inven- 
tion. 

As shown in FIG.7(B), request information REQ 
made up of bit regions R1 through Rn respectively 
corresponding to n terminals is added to the up- 

10 line data format, and, as shown in FIG:7(A), a region 
TENO for writing a sub station number which is to 
be enabled of the data transmission is added to the 
dowrhline data format. Each of the bit regions R1 
through Rn of the request information have more 

75 than one bit so that the number of bits is sufficient 
to input a request time. In addition. DL indicates 
the beginning of the data format. 

At each of the sub stations? SI through Sn 
shown in FIG.8, when a quantity IN of the transmis- 

20 sion data DAATA-TE within the data buffer 1 is 
supplied to the request information forming part 2, 
the request information forming part 2 calculates a 
time in which the preparations for the data trans- 
mission can be made based on the data quantity 

25 IN. 

In other words, as shown in FIG.7, it is possible 
to calculate the reservation time when the data 
transmission can be made by subtracting the 
present, data quantity IN from a data quantity 

30 amounting to a predetermined transmission unit 
(for example, it may be one transmission unit). The 
reservation time which is calculated in this manner 
is written in the bit region Ri of the request in- 
formation REQ assigned to the sub station, and is 

35 transmitted to the main station via the multiplexer 
part MUX. The reservation time which is written 
may be an absolute time or a relative time. 

At the main station M shown in FiG.9, the 
demultiplexer part DMUX demultiplexes the re- 

40 quest infonmation REQ from all of the sub stations 
S1 through Sn, and the sub station number is 
written in the time table 3 which corresponds to the 
reservation time written in the request information 
REQ. When another sub station number are al- 

45 ready written, the sub station number is written at 
the next time. 

A control part 5 of the main station M reads the 
sub station number from the time table 3 which 
corresponds to the reservation time based on a 

50 clock, and outputs the number as data transmission 
enable information TENO. The information TENO is 
multiplexed to the main station data DATA-NT at 
the multiplexer MUX and transmitted to the sub 
station. 

55 The above described operation is repeated for 

each sub station to carry out the data communica- 
tion. 

FIG.10 is a flow chart showing an embodiment 
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of the operation of the request information forming 
part 2 shown in FIG.8. In RG.IO, when preparations * 
for the communication are completed in the sub 
station, a* step S1 starts storing the transmission 
data DATA-TE into the data buffer 1. Next, a step 5 
S2 calculates the transmission reservation time in 
the request information forming part 2 based on the 
quantity IN of the transmission data DATA-TE with- 
in the data buffer 1, and a step S3 issues the 
request information REQ.. A step S4 judges wheth- io 
er or not the buffer i received the data transmis- 
sion enable information TENO from the main sta- 
tion based on the signal from the data buffer 1 , and 
a step S5 transmits the transmission data DATA-TE 
via the multiplexer part MUX when the judgement is 
' result becomes YES. 

For example, the step 82 calculates the trans- 
. mission reservation time based on the following 
formula. 

20 

Transmission Reservation Time = [(Data Quantity 
of Transmission Unit) - (Data Qauntity Presently 
Stored in Buffer)]/(Data Storing Speed) . 

25 

F1G.11 is a flow chart showing an embodiment 
of the operation of the control part 5 shown in 
FIG.9. In FIG.11. when the preparations for the 
communication are completed in the main station, 
a step S11 receives the request information from 3o 
the sub station, and a step S12 writes the sub 
station reservation time in the time table 3 based 
on the request information. Next, a step S13 reads 
the present time, and a step S14 reads the sub 
station reservation information of tfie next time from 35 
tiie time table 3. A step SI 5 issues the data 
transmission enable information TENO with respect 
to the con-esponding sub station based on the read 
sub station reservation information. 

FIG.12 is a time chart for explaining an exam- 40 
pie of the operation of tiie first embodiment, and 
FIGS.13(A) through 13(D) show states of the time 
table 3 at times t4 tiirough t7. For the sake of 
convenience, it is assumed that the time table 3 Is 
in tiie state shown in FIG.13(A) in the initial state at 45 
the time t4. and that tiie sub station i transmits to 
the main station the request information REQ which 
has the time t7 as the transmission reservation 
time as shown in FIG.12. Hence, the state of the 
time table 3 changes to the state shown in FIG.13- so 
(B) at tiie time t5. In addition, as shown in FIG.12. 
tfie main station transmits ttie data transmission 
enable information TENO witti respect to a sub 
station j at the time t5. and tiie sub station j 
ti-ansmits . the transmission data DATA-TE in re- 55 
sponse to this data transmission enable information 
TENO. The time table 3 is in the state shown in 
RG.13(C) at the time t6. and is in the state shown 
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in FIG. 13(D) at the time t7. Accordingly, as shown 
in FIG.12, the main station transrhits the data trans- 
mission enable information TENO with respect to 
the sub station i at tiie time t7, and the sub station i 
transmits tiie transmission data DATA-TE in re- 
sponse to tiiis data transmission enable information 
TENO. 

RG.14 shows a data format, FIG.15 shows the 
construction of tiie sub station, and FIG.16 shows 
the construction of the main station in a second 
embodiment of tiie multiple access system for 
communication network according to the present 
invention. In FIGS.15 and 16, those parts which are 
the same as those corresponding parts in FIGS.8 
and 9 are designated by the same reference nu- 
merals, and a description thereof will be omitted. 

In this embodiment, a polling request system is 
used. As Shown In FIG. 14(B). a single request 
infomnation REQ is added to the up-line data for-, 
mat. and as shown in RG.14(A). a region TENOd 
for writing the sub station number which Is to be 
enabled of the data transmission and a region 
TENOr for writing the sub station number which is 
to be enabled of the request transmission are ad- 
ded to the down-line data format. DL indicates the 
beginning of the data format . 

Rrst at the main station, the sub station num- 
bers are written into the region TENOr in the se- 
quence arranged in a fixed table 4 which is pre- 
pared in advance for the requetst transmission en- 
■able, as shown in RG.16. The written sub station 
numbers are transmitted from the control part 5 
and only tiie sub station which has the airthority to 
transmit request can transmit the request informa- 
tion REQ. 

In tiie request information forming part 2 of the 
sub station shown in FIQ.15 wfilch receives th© 
TENOr addresses thereto, the reservation time by 
which the preparations for the data transmission 
will be made is calculated from the data quantity IN 
of the transmission data DATA-TE within the data 
buffer 1. similarly as in the case of the first em- 
bodiment. This reservation time is written on the 
up-lihe as the request information REQ as shown in 
RG.14(B) and is transmitted to the main station via 
Uie multiplexer part MUX so as to write the res- 
ervation time and the sub station number in the 
time table 3 within tire main station. 

The op^eration which follows thereafter is similar 
to that of the first embodiment. 

Next, a description will be given of a third 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, tiie request informa- 
tion forming part 2 transmits as the request ir>- 
formation REQ the number of transmission units 
which conresponds to the transmission reservation 
time in place of the transmission reservation time. 
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For example, when the frame is 8 kHz, 8 frames * 
are transmitted instead of transmitting the time of 1 
ms. On the other hand, the time table 3 also stores 
the number of transmission units and the sub sta- 
tion number in correspondence with each other. s 
Otherwise, the operation is the same as that of the 
first or second embodiment The number of trans- 
mission units corresponds to the number of time 
slots from the time when the transmission request 
is made to the reservation time, and corresponds io 
. to the number of cells in the case of the asyn- 
chronous transfer mode (ATM). 

Next, a description will be given of a fourth 
embodiment of the multiple access system for 
communication network according to the present 75 
invention. In this embodiment, the request informa- 
tion forming part 2 transmits as the request in- 
formation REQ the data quantity (or available 
space) within the data buffer 1 and the data speed 
in place of the transmission reservation time. At the 20 
main station, the control part 5 calculates the res- 
ervation time based on the following formula. 

Reservation Time = [(Data Quantity Amounting to 
Transmission Unit) - (Data Quantity within Request 25 
lnformation)/(Data Speed)] 

Otherwise, the operation is the same as that of 
the first or second embodiment. 00 

Next, a description will be given of a fifth 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment the request informa- 
tion forming part 2 transmits as the request in- 35 
formation REQ the priority together with the trans- 
mission reservation time. At the main station, the 
control part 5 shifts the transmission reservation 
time depending on the priority if necessary. Other- 
wise, the operation is the same as that of the first 40 
or second embodiment 

FIG.17 shows a time chart for explaining an 
example of the operation of the fifth embodiment 
and FIGS.18(A) through 18(D) show states of the 
time table 3 at times t4 through t7. For the sake of 45 
convenience, it is assumed that the time table 3 is 
in the state shown in FIG.18(A) in the initial state at 
the time t4, and that the sub station i transmits to 
the main station the request information REQ hav- 
ing the time t6 as the transmission reservation time so 
and "1" as the priority as shown in RG.17. In this 
case, the reservation by the sub station j is already 
made for the time tS, but the reservation priority of 
the sub station j is "2" which is lower than the 
priority "1 Hence, the state of the time table 3 55 
becomes as shown in FIG.18(B) at the time t5. In 
other words, the reservation from the sub station i 
is made for the time t6, and the reservation from 



,the sub station j is shifted from the time t6 to the 
time t7. Accordingly, as shown in FIGS.17 and 18- 
(C), the main station transmits the data , transmis- 
sion enable information TENO with respect to the 
sub station i at the time t6 and the sub station i 
transmits the transmissiorf data DATA-TE in re- 
sponse to this data transmission enable information 
TENO. In addition, at the time t7. the main station 
transmits the data transmission enable information 
TENO with respect to the sub station j as shown in 
FIGS.17 and 18(D), and the sub station j transmits 
the transmission data DATA-TE in response to this 
data transmission enable information TENO. Other- 
wise, the operation is the same as that of the first 
or second embodiment 

According to this embodiment it is possible to 
make the delay time of the multiple access of the 
GBR service approximately zero by including the 
priority control in the authority to transmit and 
giving priority to the CBR service in which the 
delay time becomes a problem over the VBR 
(variable bit rate) service. 

Next, a description will be given of a sixth 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, the mjain station can 
simultaneously receive reservations from a plurality 
of sub stations. FIG.19 shows a time chart for 
explaining an example of the operation of the sixth 
embodiment, and FIGS.20(A) through 20(D) show 
states of the time table 3 at times t4 through t7. 
For the sake of convenience, it is assumed that the 
time table 3 is in the state shown in FIG.20(A) in 
the initial state at the time t4. and that sub stations 
f and j respectively transmit to the main station 
request information REQ having the times t7 and t5 
as the transmission reservation times as shown in 
FIG.19. As shown in FIGS.19 and 20(B). the sub 
station j transmits the transmission data DATA-TE 
at the time t5 in response to the data transmission 
enable information TENO from the main station. In 
addition, as shown in FIGS.19 and 20(D), the sub 
station i transmits the transmission data DATA-TE 
at the time t7 in response to the data transmission 
enable information TENO from the main station. 
Otherwise, the operation is the same as that of the 
first or second embodiment 

Next, a description wilt be given of a seventh 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, the request informa- 
tion forming part 2 transmits as the request in- 
formation REQ the transmission reservation time 
and the data quantity which indicates how many 
time slots are required to transmit all the data. At 
the main station, the control part 5 writes in the 
time table the reservation which amounts to the 
time slots required for the transmission of all the 
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data depending on the data quantity. Accordingly, 
one sub station can successively reserve* a pre- * 
determined number of time slots. 

FIG.21 shows a time chart for explaining an 
example of the operation of the seventh embodi- 
ment, and nGS.22(A) through 22(E) show states of 
the time table 3 at tirnes t4 through U, For the sake 
of convenience, it is assumed that the time table 3 
is in the state shown in FIG.22(A) in the initial state 
at the time t4. and that the sub station I transmits 
to the main station the request information REQ 
which indicates the time t6 as the transmission 
reservation time and 3 time slots as the data quan- 
tity as shown in FIG.21. Hence, during the 3 time 
slots from the time t6 to the time t8, the sub station 

1 transmits the transmission data DATA-TE in re- 
sponse to the data transmission enable information 

^ TENO from the main station as shown in FIG.21 

and FIGS.22(G) through 22(E). Otiien^ise, the op- 
eration is the same as that of the first or second 
embodiment 

Next, a description will be given of an eighth 
embodiment of the - multiple . access system for 
communication network according to the present 
invention. In this embodiment, the request informa- 
tion forming. part 2 transmits as the request in- 
formation REQ the transmission reservation time, 
the data quantity which indicates how many time 
slots are required to transmit all the data and the 
transmission interval of the transmission data 
DATA-TE. At tiie main station, the control part 5 
writes in the time table 3 reservations amounting to 
the time slots required for the transmission of all 
the data with the specified transmission interval 
based on the data quantity and the transmission 
interval. Accordingly, one sub station can reserve a 
) predetermined number of time slots with an ar- 

bitrary interval. 

RG.23 shows a time chart for explaining an 
example of tiie operation of the eighth enribodi- 
ment, and FIGS.24(A) tiirough 24(E) show states of 
the time table 3 at times t4 tiirough t8. For the sake 
of convenience, it is assumed that the time table 3 
is in tiie state shown in FIG.24(A) in the initial state 
at tiie time t4. and that the sub station i transmits 
to tiie main station the request infonrnation REQ 
which indicates tiie time t6 as the reservation time, 

2 time slots as the data quantity and 1 time slot as 
the transmission interval. Hence, as shown in 
FIGS.23. 24(C) and 24(E), tfie sub station i trans- 
mits the transnriission data DATA-TE in response to 
the data transmission enable information TENO 
from the main station from the time t6 for two time 
slots with an interval of 1 time slot. In other words, 
the transmission data DATA-TE is transmitted at 
the times t6 and t8. Otiienrt^ise, tiie operation is tiie 
same as tiiat of tiie first or second embodiment. 

Next, a description will be given of a ninth 
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embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, it is possible to 
confirm the reservation state from the sub station. 
As shown in FIG.25(B), ttie single request informa- 
tion REQ is added to the up-line data format, 
similariy to tiie first and second embodiments. On 
-tiie other hand, a region RES for writing the res- 
ervation state and a region TENO for writing the 
10 sub station number which is to be enabled of the 
data transmission are added to the down-line data 
format as shown in FIG.25(A). The sub station 
number which made the reservation in the time 
table 3 and tiie transmission reservation time there- 
75 of are written in the region RES by the control part 
5 of the main station. Hence, the sub station which 
made the reservation can check the reservation 
state from the reservation response from the main 
station, that is, check whether or not the reservation 
20 was correctly made, 

FIG.26 shows a time chart for explaining an 
example of the operation of the ninth embodiment, 
and FIGS.27(A) through 27(D) show states of th© 
time table 3 at times t4 through t7. For the sake of 
25 convenience, it is assumed that the time table 3 is 
in the state shown in FIG.27(A) in tiie initial state at 
the time t4, and that the sub station i transmits to 
the main station the request information REQ whicli 
has the time t7 as the reservation time as shown in 
30 FIG.26. The control part 5 of the main station 
sends to the sub station the reservation state RES 
together with the data transmission enable informa- 
tion TENO at tiie time t5. Accordingly, the sub 
station i assumes that the reservation was not 
35 made correctiy when no reservation resjDonse in- 
cluding the reservation state RES is received from 
the main station, and retransmits the same request 
information REQ to tiie main station. Othenwise, th© 
operation is the sarhe as that of the first or second 
40 embodiment 

Next, a description will be given of a tenth 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, tiie sub station can 
45 make an inquiry on the reservation state to the 
main station. As shown in FIG.28(B), the single 
request information REQ is added to the up-line 
data format, similarly as in the case of the first or 
second embodiment When the sub station makes 
50 the inquiry on the reservation state to the main 
station, the request information forming part 2 
writes a predetermined code into the request in- 
formation REQ \p place of the transmission res- 
ervation time. When the control part 5 of the main 
55 station detects this predetermined code in the re- 
quest information REQ. it is judged that tiiere is an 
inquiry request on the reservation state, and the 
transmission reservation time within the time table 
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3 and the sub station number which specified the - 
transmission reservation time are transmitted as 
the reservation state following the data transmis- 
sion enable information TENO as shown in FIG.18- 
(A). As a result, the sub station can see the res- 
ervation state and reserve an available time. 

FIG.29 shows a time chart for explaining an 
example of the operation of the tenth embodiment, 
and FIGS.30(A) through 30(E) show states of the 
time table 3 at times t4 through t8. For the sake of 
convenience, it is assumed that the time table 3 is 
in the state shown in Fie,30(A) in the initial state at 
the time t4. and that the sub station i makes the 
inquiry request on the reservation state to the main 
station at the time t4. In this case, the main station 
sends the resen/atioa state to the sub station i at 
the time t5. and the sub station I sees the reserva- 
tion state shown in FIG.30(B) and sends to the 
main station the request information REQ which 
has the time t8 as the reservation time. The opera- 
tion thereafter is as shown in FIGS.29 and 30(C) 
through 30(E). Othenflfise, the operation is the same 
as that of the first or second embodiment 

Next, a description will be given of an eleventh 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, the reservation time 
can be changed from the sub station by notifying 
the main station. As shown in FIG.31(B), the single 
request information REQ is added to the up-line 
data format, similarly as in the case of the first or 
second embodiment. However, two transmission 
reservation times can be written in this embodi- 
ment. In other words, the old reservation time is 
written in a first region, and a new reservation time 
is written in a second region. When no data is 
written in the second region, it Is assumed that 
there is no change in the reservation time. As 
shown In FIG.31(A), the down-line data format is 
the same as in the case of the first or second 
embodiment. 

FIG.32 shows a time chart for explaining an 
example of the operation of the eleventh embodi- 
ment, and FIGS.33(A) through 33(D) show the 
states of the time table 3 at times t4 through t7. 
For the sake of convenience, it is assumed that the 
time table 3 is in the state shown in FIG.33(A) in 
the initial state at the time t4, and that the sub 
station i sends to the main station the request 
information REQ which has the time t6 as the 
reservation time. In this case, the reservation time 
t6 is written in the first region. It is also assumed 
that the sub station i thereafter changes the res- 
ervation time from the time t6 to the time XT at the 
time t5. In this case, the new reservation time t7 is 
written in the second region. When the control part 
5 of the main station detects that the new reserva- 
tion time is written in the second region, the control 



' part 5 changes the time table 3 from the state 
shown in F1G.33(B) to the state shown in FIG.33(G). 
Accordingly, as shown in FIGS.32 and 33(D). the 
sub station i transmits the transmission data DATA- 

s TE at the time t7 in response to the data transmis- 
sion enable information TENO from the main sta- 
tion. Othen/vise, the operation is the same as that of 
the first or second embodiment. 

Next, a description will be given of a twetftii 

10 ' embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, the sub station can 
cancel the reservation time by notifying the main 
station. As shown in FIG.34(B). the single request 

75 information REQ is added to the up-line data for- 
mat, similarly as in the case of the first or second 
embodiment. But in this embodiment, the cancel 
information can be written in addition to the trans- 
mission reservation time. In other words, the res- 

20 ervation time is written in the first region, and the 
cancel information is written in the second region. 
When no cancel information is written in the sec- 
ond region, it is assumed that the reservation time 
has not been cancelled. As shown in FIG.34(A), the 

25 down-line data format is the same as that of the 
first or second embodiment. 

FIG.35 shows a time chart for expleuning an 
example of the operation of the twelfth embodi- 
ment, and FIGS.36(A) through 36(D) show tine 

30 states of the time table 3 at times t4 through t7. 
For the sake of convenience, it is assumed that the 
time table 3 is in the state shown in FIG.36(A) in 
the initial state at tiie time t4, and that the sub 
station i sends to the main station the request 

35 information REQ which has the time t7 as tiie 
reservation time as shown in FIG.35. In this case, 
the reservation time t7 is written in the first region. 
In addition, the sub station i thereafter cancels the 
reservation time t7 at the time t6. The cancel 

40 information for cancelling the reservation time is 
written in the second region. When the control part 
5 of the main station detects that the cancel in- 
formation is written in the second region, the con- 
trol piart 5 changes the state of the time table 3 

45 from the state shown in FIG.36(C) to the state 
shown in FIG.36(D). As a result, the reservation 
made at the time t4 is cancelled. Otherwise, tine 
operation is the same as that of the first or second 
embodiment. 

50 Next, a description will be given of a thirteenth 

embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, the main station 
gives the authority to transmit to an arbitrary sub 

55 station during a time when no request information 
is received from the sub station. The arbitrary sub 
station may be selected in a predetermined se- 
quence or at random. 
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FIG.37 shows a time chart for explaining an 
example of the operation of the thirteenth Embodi- 
ment, and FIGS.38(A) through 38(0) show states of 
the time table 3 at times t4 through t7. As shown in 
RG.37, during the time when the main station does 
not receive the request information REQ from the 
sub station, the control part 5 sends the data 
transmission enable information TENO to an ar- 
bitrary, sub station. Othenflrise, the operation is the 
same as that of the first or second embodiment. 

Next, a description will be given of a fourteenth 
embodiment of the multiple access system for 
communication network according to the present 
invention. In this embodiment, the main station 
gives the authority to transmit to a plurality of sub 
stations during a time when no request information 
REQ is received from the sub station. 

FIG.39 shows a time chart for explaining an 
example of the operation of the fourteenth emfc)bdi- 
ment. and RGS.40{A) through 40(D) show the 
states of the. time table 3 at times t4 through t7. As 
shown in RG.39, the control part 5 sends the data 
transmission enable information TENO to a plurality 
of sub stations when the main station receives no 
request infonmation REQ from the sub stafion. Of 
course, a known collision control, a retransmission 
control or the like is required because the data 
transmitted from the plurality of sub stations may 
make a collision. Otherwise, the operation is the 
same as that of the first or second embodiment. 

Of course, the above described embodiments 
may be combined. 

Further, the present invention is not limited to 
these embodiments, but various variations and 
modifications may be made without departing from 
the scope of the present invention. 

INDUSTRIAL APPLICABIUTY 

As described above, according to the multiple 
access system for communication network of the 
present invention, a time when the available space 
within a data buffer of a sub station will become full 
is predicted when the available space exists, and 
data transmission request information which re- 
serves this predicted time as the reservation time 
is sent to the main station. The main station gives 
the authority to transmit data to the sub station 
when the reservation time comes. Hence, the 
present invention is extremely useful from the prac- 
tical point of view in that it is possible to reduce the 
waiting time from the time when the data is fully 
stored in the data buffer to the time when the 
authority to transmit data is obtained. 

Claims 

1. A multiple access system for a communication 



network in which a main station (M) is coupled 
to a plurality of sub stations (S1-Sn) via lines, 

each sub station (SI -Sn) comprising a 
data buffer (1) for storing data (DATA-TE) 

5 which is to be transmitted, and a request in- 

formation forming part (2) for sending to said 
main station (M) transmission request informa- 
tion (REQ) which includes reservation infomna- 
tion obtained based on a data quantity (IN) 

70 stored within said data buffer, 

said main station (M) comprising a control 
part (5) for forming a time table (3) of a data 
transmission reservation time and a corre- 
sponding sub station number based on the 

15 reservation information included in the trans- 

mission request information from each sub sta- 
tion and for giving authority to transmit data to 
each sub station by transmitting^a data trans-^ 
mission enable signal (TENO) to each sub 

20 station depending on the data transmission 

reservation time and the, sub station number of 
said time table. 

2. The multiple access system for the commu- 
25 nication network as claimed in claim 1, char- 
acterized in that said main station (M) further 
comprises a request transmission enable table 
(4) for storing a sub station number of- the sub 
station which is to be enabled of the transnriis- 

30 sion of the transmission request information, 

and said control part (5) sends said sub station 
number to said sub stations (S1-Sh) together 
with said data transmission enable signal 
(TENO) so as to give authority to . transmit 

35 request only to the sub station having said sub 

station number. 

3. The multiple access system for the commu- 
nication network as claimed in claim 1, char- 
ge acterized in that said request information for- 
ming part (2) sends to said main station (M) as 
said reservation infonmation time information 
related to a time it takes to store data amount- 
ing to a predetermined transmission unit in 

45 said data buffer (1) from a present data quan- 

ti'ty within said data buffer, ' 

4. The multiple access system for the commu- 
nication network as claimed in claim 1. char- 
so acterized in that said request information for- 
ming part (2) sends to said main station (M) as 
said reservation information a number of trans- 
mission units corresponding to a period from a 
time when said transmission request informa- 

55 tion (REQ) is generated to said data transmis- 

sion reservation time. 

5. The multiple access system for the commu- 
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nication network as claimed, in claim 1, char- 
acterized. In tliat said request information for- 
ming part (2) sends to said main station (M) as 
said reservation information a data speed and 
one of a data quantity within said data buffer 
(1) and an available space within said data 
buffer, and said control part (5) forms said time 
table (3) by calculating said data transmission 
reservation time based on said reservation in- 
formation. 

6. The multiple access system for the commu- 
nication network as claimed In claim 1, char- 
acterized in that said request information for- 
ming part (2) sends to said main station (M) 
said transmission request information (REQ) by 
adding priority information thereto, and said 
control part (5) shifts the data transmission 
reservation time of said time table (3) if neces- 
sary based on said priority information. 

7. The multiple access system for the commu- 
nication network as claimed in claim 1. char- 
acterized in that said control part (5); forms 
said time table (3) by receiving the reservation 
information from a plurality of sub stations si- 
multaneously. 

8. The multiple access system for the commu- 
nication network as claimed in claim 1, char- 
acterized in that said request infomnation for- 
ming part (2) sends to said main station (M) 
said transmission request information (REQ) by 
adding thereto a total data quantity of the data 
(DATA-TE) which is to be transnnitted, and said 
control part (5) forms said time table (3) so as 
to reserve successive time slots amounting to 
said total data quantity based on said reserva- 
tion information. 

9. The multiple access system for the commu- 
nication network as claimed in claim 1, char- 
acterized in that said request information for- 
ming part (2) transmits to said main station (M) 
said transmission request information (REQ) by 
adding thereto a total data quantity and a 
transmission interval of the data (DATA-TE) 
which is to be transmitted, and said control 
part (5) forms said time table (3) so as to 
reserve time slots amounting to said total data 
quantity with said transmission interval based 
on said reservation information. 

10. The multiple access system for the commu- 
nication network as claimed in claim 1, char- 
acterized in that said control part (5) sends to 
said sub stations (Sl-Sn) said data transmis- 
sion enable signal (TENO) by adding thereto 
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* said reservation information. 

11. The multiple access system for the commu- 
nication network as claimed in claim 1, char- 
acterized in that said control part (5) sends to 
said sub station said data transmission enable 
signal (TENO) by adding thereto said reserva- 
tion information when an inquiry request on the 
reservation information is received from said 
sub stations (S1-Sn). 



12. The multiple access system for the commu-^ 
nication network as claimed in claim 1. char- 
acterized in that said request forming part (2) 

75 sends to said main station (M) said transmis- 

sion request information (REQ) by adding 
thereto new reservation information after 
changing of the reservation, and said control 
part (5) changes said time table (3) based on 

20 said new reservation information. 

13. The multiple access system for the commu- 
nication network as claimed in claim 1 , char- 

, acterized in that said request forming part (2) 
25 sends to said main station (M) said transmis- 

sion request information (REQ) by adding 
thereto cancel information Indicating a cancel- 
ling of the reservation, and said control part 
(5) cancels corresponding reservation informa- 
30 tion of said time table (3) based on said cancel 

information. 

14. The multiple access system for the commu- 
nication network as claimed in claim 1. char- 

35 acterized in that said control part (5) sends the 

data transmission enable signal (TENO) to an 
arbitrary sub station to give this arbitrary sub 
station the authority to transmit data during a 
period in which no transmission request in- 

40 formation (REQ) is received from said sub 

stations (Sl-Sn). 

15. The multiple access system for the commu- 
nication network as claimed in claim 1, char- 

45 acterized in that said control part (5) sends the 

data transmission enable signal (TENO) to a 
plurality of sub stations sirrtultaneously to give 
the authority to transmit data to these sub 
stations during a period in which no transmis- 

50 sion request information (REQ) is received 

from said sub stations (S1-Sn). 



55 



10 



I 



EP 0 444 207 A1 



1 



< 

EH 

< 



o 

M 
M 



<: is 



-J 



< 
Q 



C 
tt 



-J 



o 

M 

< 

a: 
o 

M 

CO 
Gel 



CVI 

to 

CI 




CD 



Oh 



Ed 

OUHT 
=3 J 




EP 0 444 207 A1 




to 



to 



< 

< 

a 



< 





Om 



EP 0 444 207 A1 



O 
H 

i i 



to 
it 




o 

M 
< 

a 

< 



o 

CO 
CQ 




EP 0 444 207 Al 



FIG. 6 



o 

< 

> ■ 

PS 

ui 
ea 

- a; 

o 

M 

a> 

M 
M 

CO 

sea 

PRBDETEPIMINED 
TJIANSMISSION UNIT 



1 



„ a AVAILABLE o 

O ^ BUFFER ^ 



Ix. 



g S SPACE >j ^ 



5 S5 bH H 



Li 



EP 0 444 207 A1 




Eh 
< 
Q 



Eh 
< 
Q 



c: 



G 

M 
EH 

<: 
s 
cc 
o 

Iz. 
' M 
EH 

CO 

ca 
a: 



5; 



< 

EH 

< 



"<5 

o 

1 



-J 




iSfxl 

OM 



OH 



C3 

an 



EP 0 444 207 A1 

■J 

/ , 



FIG. 8 



DATA-NT 



REQUEST 
INFORMATION 
FORMING 
PART 



DATA-TE 



2 

REQ 



IN 



TENO 



DATA 
BUFFER 



DATA-TE 



FIG.9 



DATA -NT 




EP 0 444 207 A1 



FIG. 10 



PREPARATIONS FOR 
COMMUNICATION COMPLETE 



1 



SI 



START STORING 
DATA INTO 
BUFFER 



CALCULATE 
TRANSMISSION 
RESERVATION 
TIME 



S2 



S3 



ISSUE REQUEST 




7VO 



TRANSMIT DATA 



EP 0 444 207 A1 



FIG. II 



PREPARATIONS FOR 
COMMUNICATION COMPLETE 



3 



SI I 



RECEIVE REQUEST 
INFORMATION 



SI2 



WRITE SUB STATION RESERVATION DATA 
INTO TIME TABLE BASED ON REQUEST 
INFORMATION 



READ PRESENT TIME 



SI3 



1 



514 



READ SUB STATION RESERVATION DATA 
OP NEXT TIME PROM TIME TABLE 



Jl 



ISSUE DATA TRANSMISSION 
ENABLE 



315 



EP 0 444 207 A1 



FIG. 1 5 



DATA-NT 



REQUEST 
INFORMATION 
FORMING PART 



TENOr 



REQ 



DATA-TE 



IN 



J 



TENOd 



DATA 
BUFFER 



i 



DATA'TE 



FIG. 1 6 



5 



:::) 
5 



CONTROL 
PART 



REO 



DATA- NT 



I 



TABLE FOR 
REQUEST 
TRANSMISSION 
ENABLE 



TIME TABLE 



^3 



DATA-TE 



EP 0 444 207 A1 



E^ 

M 

a: 
o 

a 



1x3 

cn 
< 























o 

H 














o 










M 






ss 




< 




a: 


o 


o 




o 








03 










CQ 




pa 






D 










03 










C£> 














1- 

















CVl 




RESERVATION 1 


NONE 


SUB STATION i 


SUBSTATION j 


NONB 


ME 1 




CO 




00 























RESERVATION 


SUB STATION i 


SUB STATION J 


NONE 


1 NONE 


ME 


CO 


N. 
«~ 


00 


0) 


U 













CVl 










I—* 








ION 


ON 










n 






Ixl 


< 


< 








> 




o 


o 


o 


ea 


CQ 








CO 


CQ 










D 








« 


CQ 








1 TIME 




CD 




o 



03 



O 




EP 0 444 207 A1 



o 

CVI 
CO 



m 

m 
< 

S 
H 













o 










H 


















(zl 








S3: 




> 




o 


o 


o 


Izl 
03 


















(VI 










» 










Uj 












.*». 

















CO 



00 















































O 

M 




O 
M 








o 

H 


o 

M 








BRVAT 


ONE 


ITAT 


Ix] 
O 


ONE 




E5RVAT 


STAT 


ONE 


ONE 


ONE 




m 














02 




CD 








DQ 


CO 








Ixl 




D 








Izl 










fx: 




09 








o: 


03 








Uj 


CO 


N. 


CO 






Uj 




CD 


ov 

















































OQ 




EP 0 444 207 A1 

v 



V 



Eel 

00- 
< 

a 
s 

H 

EH 



O 
M 

> 

a: 



o 



ix) 

is: 
o 



to 







•r-1 
















o 










M 




o 


o 


o 






n 


H 


H 


< 




&^ 






> 




< 


< 


< 












fx] 


O 


w 


CQ 




CQ 








Ix] 




03 


m 






D 


D 


D 








ca 






CO 




00 























oo 

HH 























o 










M 


o 


o 






r . 




M 






< 


E^ 








> 










a: 


EH 










W 




O 


O 


ta 










1x1 


CO 


m 








D 


D 








OQ 


03 






Uj 




00 



























o 

M 

< 

> 

a: 

Ixl 
CQ 
Iz] 

o: 



o 

< 
en 



[xl 
O 



Uj 
5 



00 a> 



CD 




5- 
CVJ 

to* 



a 
< 

EH 

m 













o 

H 


















Ix) 


< 








IS 


> 


o 


O 


o 


o 


Qu 

(a 







































































in 



00 



EP 0 444 207 A1 

7 



CO 



QQ 



0) 



00 













o 










H 


o 








E-t 


M 




Ixl 


[xl 


-a: 


EH 








> 




o 




0 




EH 




52; 




la 










CO 


CO 










:=>. 


















UJ 






Q 

























O 
M 

< E-i 
SO} 



CD 

g: 



12; 
O 

M 



o 

WW 



M 

H M 



mm 



CO 

I 
I 

-4— 

ca 

CD 

< 

(xl 
IS 

o 

M 

m 
m 

M 

s 
a: 



o 

M 

CO 

m 

M 

g 

<: 
a: 

Eh 

EH 

<; 

Q 



00 



fxl 

ij 

< 

IS 
O 

M 

m 
m 

M 

m 
a: 

EH 

— 4- 



ca 

m I 

CQ I 

a: 

Eh 

< ! 



1 



EP 0 444 207 A1 





< 

< 
Q 





CVJ 
CO 



OM 
0^3 



CUM 



CO 
(0 



■ a 

0(xJ&^ 

Qct:co 



I & 

CUM 



CD 



EP 0 444 207 A1 



to 



&3 

< 

Ixl 

H 
Ft 













o 










H 








Ix) 


< 




Ix] 


m 


> 




is: 


s 






O 


o 


o 


O 




a 


is: 






w 






























Uj 




«o 





































RESERVATION | 


NONE 1 


NONE 1 


SUB STATION i | 


NONE 1 


Uj 








00 






*- 

















00 



QO 



ID 



CO 

to 

u; 



o 

H 



o 

H 
CD <- 



o . 

M 

mm 



to 



Sen 

CQIxI 

<:c3P 
Eh a: 4^ 



KaOQS 




3 



EP 0 444 207 A1 



FIG. 29 



SUB 

STATION i • * 



SUB SUB 
• STATION j STATION k 



MAIN 
STATION 



RESERVATION 
STATE REQUEST 



RESERVATION STATE 



t4 



t5 



TRANSMISSION REQUEST 
FOR t8 , 




t6 



ENABLE 



PATA TRAJfisMTgoT^^ 

TRANSMISSION ENABLE 



t7 



t8 



t9 



EP 0 444 207 A1 



FIG. 30 



TIME TABLE 



(A) 



(B) 



(C) 



(D) 



(E) 



TIME 


RESERVATION 


t4 


NONE 


t5 


NONE 


t6 


SUB STATION j 


t7 


SUB STATION k 




TIME 


RESERVATION 


t5 


NONE 


re 


SUB STATION j 


t 7. 


SUB STATION k 


te 


NONE 




TIME 


RESERVATION 


t6 


SUB STATION j 


tr 


SUB STATION k 


ts 


SUB iSTATIONi 


T9 


NONE 




TIME 


RESERVATION 


t 7 


SUB STATION k 


te 


SUB STATION i 


t9 


NONE 


no 


NONE 




TIME 


RESERVATION 


td 


SUB STATION i 


t 9 


NONE 


tio 


NONE 


til 


NONE 



EP 0 444 207 A1 



to 



m 
< 

EH 

Da 
s 

M 
EH 



O 
H 
H 
< 

li] 
CQ 
Eel 



5 



o 



Eel 

O 
8 



CcI 
O 



8 

O 
H 
EH 

<; 
> 
a: 

Izl 

ra 



o 

w 
Eh 
< 

EH 

CQ 

CD 

to 



{xl 

§ 



o 



N.QO 



o 

H 

< 
> 

m 
a: 



s 
o 

H 
Eh 
<< 

EH 

CQ 

CD 
D 



o 



O 



is 
o 

H 
EH 

H 
CQ 
Ix) 

it: 



Si 

o 

M 
Eh 
< 

EH 

CO 
CO 

m 



o 
is: 



o 



03 



03 



S3 
O 
H 
BEH. 

<:eh 

SCO 



I*) 

CO 



o 

CQ< 



a 

M 

E^ 
CQ < 

03 CO 



T 



to 

CQIxl 

Km 
Eh a: 



CO 



CO 



11^ 



EH 
CQ 

Of*-' 
Ixl 



CO 



&3 

CD 
< 

Ixl 

a 
o 

M 
CQ 
CQ 
M 

CQ 

a 
< 



CQ 
CQ 

CQ 

a 

<\ 

< 

Eh 



i 



EP 0 444 207 A1 




I*) 

CO 



J 

CD 

< 

EH 

M 

EH 



Uj 



CO 













[ON 






ON 




I — 1 
EH 

•< 


ca 








> 








a: 




o 


o 


EH 

CO 


o 










03 






00 




Ixl 






D 




K 






W 




hi 


lO 


to 




CO 







































[ON 




ON 






^AT] 




ATI 




(xl 


ER\ 


o 




o 


o 




VI 






CQ 




GD 


r 




[xl 




D 










03 






Uj 






to 

































'ION 1 










ERVAT 


NONE 


NONE 


NONE 


NONE 


RES 














CD 




o 




«^ 



















to 



o 

M 



to 



to 



^2; 
o 

H 
EH 



o 

M 

CD<; 



MEH 

EHcr; 



O 



O 
M 

EH 

<: 

s wo: 
< ejo 

O 05 fx. 



00 



EP 0 444 207 Al 



00 

to 



(a 

CD 
< 
EH 

IxJ 
M 



RESERVATION 1 


NONE 1 


NONE 1 


NONE 1 


1 NONE 1 










K 











































ION 






CON 




EH 






EH 


Ix] 


<; 


55 




< 




> 


O 


0 


EH 


0 


Pi 

(x) 






CO 




CO 






CQ 




Kl 










a: 






m 






«o 


















Pi 











<0 



CD 



0> 



RESERVATION I 


SUB STATION i | 


NONE 1 


NONE 1 


NONE [ 


Uj 




to 


Q) 

























to 
CD 



O 

M 
<EH 



o 

M 

CQ < 
t^EH 
WW 



52: 
O 

H 
PEH 

caw 



10 



AO 



00 



CD 

<: 

IxJ 

o 

M 

w 

CQ 
M 

CQ 



mEh 



o 

M 

CO 
CQ 

CQ 

< 
< 

EH 

< 



Eh M 5 
CQ CqO 

X M EHq 
CQ^CQ 

5<; J^:iE^ 

Q«CQS CQ 

s <;cQa D 
ca ehkk Gi' 
ffi <oce: H 

^ 0 0.^0:: 



CQ 

Ixl ' 

^ 

O 
M 
CQ 
CQ 
M 

:s 

CQ 



Ixl 
h4 

CD 
< 

Ixl 

o 

M 
CQ 
CQ 
H 

CQ 

< 



o 

M 

CQ 
CQ 

M 

CQ 

EH 

< 

E^ 
Q 



EP 0 444 207 A1 



o 

CO 



m 

m 
< 

EH 

2 













o 










M 










EH 
< 






(xl 




> 










a: 


0 






0 


Lxl 






























d: 














10 







































ION 






0 






ION 




0 






EH 

< 






M 


Ex] 




Eh 
< 


B3 


H 






> 


S3 




< 






> 




< 






a: 


0 




EH 


0 




a: 




EH 




0 








r/? 


S2S 








r/) 






CO 
















m 


















» 










a: 






ca 






0: 




03 










CO 




00 




ME 






00 





































ION 


ION 








EH 


EH 


1x1 






< 


< 




2 




> 

Ix] 


ST 


NO 


NO 


NO 


CQ 


GQ 








Iz] 










CC 










ME 




CO 




0 













CO 




INTERNATIONAL SEARCH REPORT 

Intemgllonat Application No PCT/ JP 90/01183 



I. CLASSIPICATION OF SUBJECT MATTER (If sevral clatt^j^tton ■ymfaoU ap'ply> Indlcsta all) * 



According to International Patent Claaamcatlon (IPC) or to both National eTCfcaification and IPC 



Int. cr 



H04L12/40,. H04Q9/00 



(I. FIELDS SEARCHED 



Minimum Oocumentation Ssarched ' 



Cta$sificatlon System | 



Oaaatflcation Symbols 



IPC 



H04L12/4G, H04Q9/aO 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched • 



Jitsuyo Shinan Koho 
Kokai Jitsuyo Shinan Koho 



1926 - 1990 
1971 - 1990 



lit. DOCUMENTS COKSIOERED TO BE RELEVANT ' 



Category • \ Citation of Document, V ^>"* Indication, where appropriate, of the relevant passapee ' 



Relevant to Claim No. 13 



JP, A, 54-126435 (NEC Corp.), 

1 October 1979 (01. 10. 79), 

Lines 6 to 16, lower left column, page 2 

(Family: none) 

JP, A, 58-220536(NEC Corp.), 
22 December 1983 (22. 12. 83) , 
Lines 5 to 20, lower right column, page 2 
(Fcimily: none) 

JP, A^ 63-303535 (Toshiba Corp.), 

12 December 1988 (12. 12. 88), 

Lower left column to lower right column, 

page 3 & EP, A2, 307892 



1-15 



1-2 



1-2 



So9ci«i categories of cited documents: 

document defining the general sUta of the art which i9 not 
considered to b* of partlculer relevance 
Burlier document but publtfthed on cf after the international 
filing date 

document which may throw doubts oi^ priority clalmfa) or 
which IS cile<» to establish the publicatton date of another 
citation or other special reason (as specifiad) 
document referring to en oral discfoaure. une. exhibition or 
other means 

document published prior to the intematkmal tiling date but 
later than the priority date claimed 



"T* later document puttlished after the fntemetional filing date or 
priority date and not In conftlet with the applicallon but cited to 
understand the principle or theory underlying the fotvention 

"X" document of particular relevance: th« claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step 

••y* document of paffticutar relevance: the claimed invention cannot 
be considered to involve an inventtve step when the document 
is combined with one or more ottier such documents, such 
combination being obvious to a person skilled in ttie art 

"4'* document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

October 23, 1990 (23. 10. 90) 



Date of Mailing of this InternationaJ Search Report 

November 5, 1990 (05- 11. 90) 



International Searching Authority 

Japanese Patent Office 



signature of Authorized Officer 



Form PCT/ISA/2 10 (second shaek) (January 1985) 



